Impaired vagus function in rats suppresses bile acid synthesis in the liver by disrupting tight junctions and activating Fxr-Fgf15 signaling in the intestine.
Bile acids (BAs) circulate between the liver and intestine, and regulate the homeostasis of glucose, lipid, and energy. Recent studies demonstrated an essential role of BAs in neurological diseases, suggesting an interaction between BAs and the nervous system. In the present study, we showed that impaired vagus function in rats induced by vagotomy resulted in an increase in bile flow without causing liver injury. The concentrations of unconjugated and glycine-conjugated BAs were increased in both serum and bile of rats after vagotomy, which was due to impaired tight junctions and thus increased passive absorption of BAs in the intestine. Vagotomy markedly suppressed the expression of the rate-limiting BA synthetic enzyme Cyp7a1, which was not due to activation of Fxr-Shp signaling in the liver, but due to activation of Fxr-Fgf15 signaling in the intestine. Furthermore, vagotomy produced a BA profile in the bile favorable for Fxr activation by decreasing tauro-β-muricholic acid, a natural Fxr antagonist, and increasing glyco-chenodeoxycholic acid, a natural Fxr agonist. In summary, the present study provides the first comprehensive analysis of the critical role of the vagus nerve in regulating BA metabolism and signaling pathway.